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Abstract: At the time of usual, driver steer steering wheels so that the yaw rate may be controlled. In an
unexpected case like risk aversion, drivers steer steering wheels so that generating of a lateral acceleration may
be suppressed. To control both horizontal acceleration ayand yaw rate γ, new physical value D
∗is deﬁned by
the expression D∗ = day + (1− d)V γ(0 ≤ d ≤ 1). Here, d is the weighting function. As an amount of goal
states of a vehicle, the D∗ value which has an alignment engaging a lateral acceleration and a yaw rate deﬁned
is inputted. It is a thing of making the amount of real situations of a vehicle follow an ideal value by a control
rule. In this research, the value of d which uses a D∗ control is designed to variable, and the new D∗ control
rule also corresponding to side wind disturbance, steering-wheel operation, and change of the road surface
situation is built.
keywords:D∗ control, split road condition. active rear steering,
1 ͸͡Ίʹ
લྠૢ଩ޙྠۦಈํࣜͷࣗಈं͸ɼલྠΛૢ଩ɼޙ
ྠΛۦಈઐ༻ʹͰ͖ΔͨΊɼϋϯυϦϯά͕ૉ௚ͳͲ
ར఺͕͋Δɻ͔͠͠ɼ૬ରॏྔͷॏ͍ंମલ෦Λ૬ର
ॏྔͷ͍ܰʹ઀஍ՙॏͷগͳ͍ޙྠ͕ԡ͠ਐΊΔߏ଄
ͷͨΊεϦοϓ͠΍͘͢ɺӍ΍ઇͳͲͷѱఱީԼɺߥ
Εͨ࿏໘Ͱ͸૸ߦ҆ఆੑ͕௿Լ͢ΔͳͲͷܽ఺΋͋Δɻ
ͦ͜Ͱɼޙྠૢ଩ΛΞΫςΟϒʹ੍ޚ͠ɼ҆શͰշద
ͳ੍ޚܥͷઃܭ͕ٻΊΒΕ͍ͯΔɻυϥΠόͷҙࢥ௨
ΓʹࣗಈंΛૢॎͰ͖Δੑೳ, ͓Αͼ֎ཚʹର͢Δ҆ఆ
ͳ૸ߦੑΛຬ଍ͤ͜͞ͱͰૢॎ҆ఆੑ͸޲্͢Δɻ͠
͔͠ɺ྆ऀ͸૬൓͢Δੑ࣭Ͱ͋ΔɻυϥΠό͸ɼ௨ৗ
૸ߦ࣌͸ϤʔϨʔτɼةݥճආͷΑ͏ͳᄉᅀͷ৔߹͸
ԣՃ଎౓ͷൃੜΛ཈੍͢ΔΑ͏ૢ଩Λߦ͏ͱ͍ΘΕͯ
͍Δ [1]ɻͦͷͨΊɼं྆ͷۓٸঢ়گʹԠͯ͡ϤʔϨʔ
τͱԣՃ଎౓Λ཈੍͢Δ৽੍͍͠ޚଇΛߏங͢Δඞཁ
͕͋Δɻ͔͠͠ɼલྠૢ଩ޙྠۦಈࣜࣗಈंͷ৔߹ɼυ
ϥΠό͕ϋϯυϧΛૢ࡞͢Δ͜ͱ͔Βɼૢ࡞ྔ͸ޙྠ
ૢ଩֯̍ͭͰ͋ΓɼϤʔϨʔτͱԣՃ଎౓ͷ྆ํΛҰ
౓ʹ੍ޚ͢Δ͜ͱ͸ෆՄೳͰ͋Δɻ͜ͷ໰୊Λղܾ͢
ΔͨΊɼं྆ӡಈ੍ޚଇͷ 1ͭͰ͋Δ D∗ ੍ޚ͕༻͍
ΒΕ͍ͯΔ [1, 2, 3, 4, 5]ɻ
D∗੍ޚͱ͸ɼϤʔϨʔτ γͱԣՃ଎౓ ay ͷઢܗ݁
߹ͱͯ͠ఆٛ͞ΕΔ D∗ Λೖྗͱ͠ɼ੍ޚଇʹΑͬͯ
ं྆ͷ࣮ঢ়ଶྔΛ໨ඪ஋ʹ௥ैͤ͞ɼա౉Ԡ౴ͷվળ
΍ԣ෩ͷ཈੍Λߦ͏΋ͷͰ͋Δ [1]ɻ
1౦ژ౎ཱ࢈ۀٕज़ߴ౳ઐ໳ֶߍɹ΋ͷͮ͘Γ޻ֶՊɹϩϘοτ
޻ֶίʔε
ࣗಈंΛӡసதɼڧ͍ԣ෩Λड͚ͨࡍɼंମ͕;Β
͍ͭͨΓɼϋϯυϧؾԹ͕ණ఺ҎԼʹΑΓಓ࿏্ͷਫ
෼ (ੵઇ΍߱Ӎͨ͠ޙͷਫཷΓͳͲ)͕ౚΓ͍ͭͨ࿏໘
΍ࢁಓͳͲͷ೔ӄʹͳΔ෦෼ͷ࿏໘ʹബ͍ණͷບ͕Ͱ
͖ͯ୯ͳΔ࣪५࿏໘ͷΑ͏ʹࠇ͘ݟ͑Δͷʹౚ͍ͬͯ
ͨ࿏໘Λݮ଎ͤͣʹ૸ߦͨͨ͠Ίεϐϯ͢Δ͜ͱ͕͋
ΔɻҰݟ͢ΔͱΞεϑΝϧτ΍ࢁಓͱಉ͡ɼࠇ͍࿏໘
ʹݟ͑ΔͨΊɼౚ͍݁ͯ͠Δ͜ͱʹؾ෇͔ͳ͍͜ͱ΋
ଟ͘ɼࢁಓͷΧʔϒͰ͸ࣄނͷݪҼͱͳΔɻ໷ؒ͸͞
ΒʹةݥͰ͋Δɻ·ͨɼंྠԼยଆͷΈϒϥοΫΞΠ
εόʔϯʹͳ͍ͬͯΔ৔߹΋ةݥͰ͋Δɻ
ͦͷͨΊɼं྆ͷۓٸঢ়ଶΛ؍࡯͠ͳ͕ΒɼϤʔϨʔ
τԠ౴ͱԣՃ଎౓Ԡ౴Λվળ͢Δඞཁ͕͋Δɻ
ຊݚڀͰ͸ɼԣ෩ͷӨڹ΍υϥΠόʹΑΔٸͳϋϯ
υϧૢ࡞΍εϓϦοτ࿏໘ঢ়گͳͲۓٸঢ়گʹԠͯ͡ɼ
D∗੍ޚʹ༻͍ΔॏΈ܎਺ d஋Λ੾Γ׵͑Δ৽͍͠D∗
੍ޚΛ༻͍ͨΞΫςΟϒޙྠૢ଩੍ޚଇͷߏஙΛߦ͏ɻ
2 ࢛ྠं྆Ϟσϧ
੍ޚର৅ͱͯ͠ѻ͏࢛ྠं྆ϞσϧΛ Fig. 1 ʹࣔ
͠ [7]ɼ͜ͷं྆ϞσϧͷӡಈํఔࣜΛ (1)ʙ(4)ࣜʹࣔ
͢ɻ͜͜ͰɼI ͸ं྆ͷ׳ੑϞʔϝϯτɼm͸ं࣭྆
ྔɼay ͸ं྆ͷԣՃ଎౓ɼβ ͸ं྆ͷԣ׈Γ֯ɼγ ͸
ϤʔϨʔτΛ͢͞ɻ·ͨɼFflx, Ffrx, Frlx, Frrx ͸
֤ंྠʹಇ੍͘ۦಈྗɼFfly, Ffry, Frly, Frry ͸֤
ंྠͰൃੜ͢Δԣྗɼlf , lr ͸ॏ৺͔Βલޙྠ࣠·Ͱ
ͷڑ཭ɼl (= lf + lr)͸લྠ͔࣠Βޙྠ࣠·Ͱͷڑ཭ɼ
G͸ॏ৺ɼV ͸଎౓ɼlw͸ॏ৺͔Β֎ཚ࡞༻఺·Ͱͷ
1
Fig 1: Four-wheel model
ڑ཭ɼYw͸ं଎ʹਨ௚ʹೖΔԣ෩ͳͲͷ֎ཚɼNm͸
ϤʔϞʔϝϯτ͸ɼdf ͸τϨουΛ͠Ί͢ɻ
may=Ffly + Ffry + Frly + Frry + Yw (1)
Iγ˙=(Ffly+Ffry)lf−(Frly+Frry)lr−Nm−lwYw (2)
mV˙ =−Fflx − Frlx − Ffrx − Frrx (3)
Nm=df{Fflx + Frlx − (Ffrx + Frrx)} (4)
3 ઢܗं྆Ϟσϧ΁ͷۙࣅ
3.1 ं྆ͷՃ଎౓ [7]
Fig. 1ʹࣔͨ͠Α͏ʹ஍্ʹݻఆͨ͠࠲ඪܥΛ X-Y
ͱ͠ɼं྆ͷॏ৺఺GΛݪ఺ɼं྆ͷલޙํ޲Λ xɼͦ
Εʹਨ௚ͳํ޲Λ yɼԖ௚࣠ճΓͷ֯౓͸͢΂ͯ൓࣌
ܭճΓΛਖ਼ͱ͢Δɻxํ޲ͷ୯ҐϕΫτϧΛ iɼ଎౓Λ
uɼyํ޲ͷ୯ҐϕΫτϧΛ jɼ଎౓Λ vͱ͢Δɻ఺G
Fig 2: Coordinate system
ͷӡಈΛԣ׈Γ֯ βΛ༻͍ͯهड़͢Δɻͨͩ͠ɼu 	 v
Ͱ͋Δ͔Βɼ|β|  1ͱΈͳ͢͜ͱ͕Ͱ͖Δɻैͬͯɼ
β ͱ β˙ ͱ γ ͷੵ͸ແࢹͰ͖Δ΋ͷͱ͢Δɻ
u = V cosβ ≈ V v = V sinβ ≈ V β
u˙ = V˙ cosβ − V β˙ sinβ ≈ V˙ − V β˙β ≈ V˙
v˙ = V˙ sinβ + V β˙ cosβ ≈ V˙ β + V β˙
⎫⎪⎬
⎪⎭ (5)
఺ GͷҐஔϕΫτϧ Rͱ͢Δͱɼ఺ Gͷ଎౓ϕΫτ
ϧ R˙͸ (6)ࣜɼՃ଎౓ϕΫτϧ R¨͸ (7)ࣜͰද͞ΕΔɻ
R˙ = ui+ vj = V i+ V βj (6)
R¨ = axi+ ayj = (V˙ − V βγ)i+ (V˙ + V β˙ + V γ)j
≈ V˙ i+ (V˙ β + V β˙ + V γ)j (7)
3.2 ίʔφϦϯάϑΥʔε
ࠨӈ֤ंྠʹൃੜ͢ΔίʔφϦϯάϑΥʔε
Ffry, Ffly, Frry, Frly ͸ɼͦΕͧΕͷίʔφϦϯάϑ
Υʔε܎਺ Kfr,Kfl,Krr,KrlɼͦΕͧΕͷԣ׈Γ֯
βfr, βfl, βrr, βrl ͱ͢Δͱ (8)ࣜʹͳΔɻ
Ffry = −Kfrβfr, Ffly = −Kflβfl
Frry = −Krrβrr, Frly = −Krlβrl
}
(8)
ͦΕͧΕͷԣ׈Γ֯ɼલޙྠ࣮ૢ଩֯ δfr, δfl, δrr, δrl
ϤʔϨʔτ γ ͕ඍখͷͱ͖ɼલޙྠͷࠨӈͷ࣮ૢ଩֯
ͱԣ׈Γ֯͸ͦΕͧΕ౳͘͠ͳΔɻ֤λΠϠʹੜ͡Δ
ԣ׈Γ֯ͱϤʔϨʔτ͸ඍখͰ͋Δͱ͠ɼͦ ΕΒͷ 2࣍
Ҏ্ͷ߲͸ແࢹ͢Δɻ͕ͨͬͯ͠ɼલޙྠ࣮଩֯ δf , δr
ͱ͢Δͱɼલޙྠԣ׈Γ֯ βf , βr ͸ (9)ࣜʹͳΔɻ
βf = βfr = βfl = β +
lf
v
γ − δf
βr = βrr = βrl = β − lr
v
γ − δr
⎫⎪⎬
⎪⎭ (9)
3.3 εϦοϓ཰ͱ੍ಈྗͱͷؔ܎
ຎࡲ܎਺ μ(λ)ͱεϦοϓ཰ λͷؔ܎͸ɼMagic For-
mula Model[8]Λ༻͍ΔɻλΠϠʹൃੜ͢Δ੍ಈྗ͸ɼ
λΠϠͱ࿏໘ͷຎࡲ܎਺ μij(i = f, r j = f, r)ͱ֤࣠
ͷਨ௚߅ྗ Nij(i = f, r j = f, r)ͷੵͰ͋Γɼͦͷؔ
܎Λ (10)ࣜʹࣔ͢ɻ
Fxfl = μflNfl, Fxfr = μfrNfr
Fxrl = μrlNrl, Fxrr = μrrNrr
}
(10)
֤ྠลΓͷਨ௚߅ྗ N ͸͢΂ͯ౳͍͠ͱ͢Δͱɼ(3)
ࣜ͸ɼ(11)ࣜʹͳΔɻ
mV˙ = −(μfl + μfrμrl + μrr)N (11)
·ͨɼ(4)ࣜʹ (10)ࣜΛ୅ೖ͢Δͱ (12)ࣜʹͳΔɻ
Nm=df{μfl+μrl−(μfr+μrr)}N=dfμμN (12)
2
4 ঢ়ଶํఔࣜͷಋग़
(1)ࣜɼ(2)ࣜʹ (8)ࣜ, (9)ࣜ, (11)ࣜ, (12)ࣜΛ୅
ೖ͠ɼঢ়ଶϕΫτϧ xp = [β γ δf δr]Tɼur Λ੍ޚ
ೖྗͱ͢Δं྆ঢ়ଶํఔࣜΛ (13)ࣜʹࣔ͢ɻ͜͜Ͱɼ
uf , ur ͸લޙྠ଩֯Ͱ͋Δɻ
x˙p = Apxp +Bpur +Hphp (13)
Ap=
⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
−(P1 +mV˙ )
mV
−1− P2
mV 2
KF
mV
KR
mV
−P2
I
−P3
IV
KF lf
I
−KRlr
I
0 0 − 1
τf
0
0 0 0 − 1
τr
⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
Bp=
⎡
⎢⎢⎢⎢⎢⎣
0
0
0
1
τr
⎤
⎥⎥⎥⎥⎥⎦ , Hp=
⎡
⎢⎢⎢⎢⎢⎢⎢⎣
0
1
mV
0
0 − lw
I
dfμμ
1
τf
0 0
0 0 0
⎤
⎥⎥⎥⎥⎥⎥⎥⎦
hp=
⎡
⎢⎣
uf
Yw
N
⎤
⎥⎦
KF=Kfr +Kfl, KR=Krr +Krl,
P1=KF +KR, P2=KF lf −KRlr,
P3=KF l
2
f +KRl
2
r
υϥΠό͕ϋϯυϧΛૢ࡞ͯ͠લྠ࣮଩֯ δf Λ೚ҙ
ʹ༩͑Δɻ͢Δͱɼϋϯυϧ͕ճస͠ϋϯυϧγϟϑ
τΛ௨ͯ͡લྠ͕ճస͢ΔɻͦͷͨΊɼϋϯυϧΛૢ
࡞͔ͯ͠Β࣮ࡍʹλΠϠ͕ճస͢Δ·Ͱʹ஗Ε͕ੜ͡
Δɻ͜ͷ஗ΕΛ࣌ఆ਺ τf Ͱද͢ɻૢ଩ࢦఆ஋Λ uf ͱ
͢Δͱɼ(15)ࣜͰදݱͰ͖Δɻ
δ˙f = − 1
τf
δf − 1
τf
uf (14)
·ͨɼޙྠΞΫςΟϒૢ଩ʹ࢖༻ͨ͠εςΞϦϯάΞ
ΫνϡΤʔλͷμΠφϛΫε͸ɼҰ࣍஗Εͱؚͯ͠Μ
Ͱ͓Γɼ࣮଩֯ δr ͸࣌ఆ਺ τr Ͱޙྠૢ଩ࢦఆ஋ ur ʹ
௥ैͤ͞ΔɻͦͷͨΊɼ(15)ࣜͰදݱͰ͖Δɻ
δ˙r = − 1
τr
δr − 1
τr
ur (15)
5 ੍ޚܥͷઃܭ
υϥΠό͸ɼं྆ͷۓٸঢ়گʹԠͯ͡ϤʔϨʔτͱ
ԣՃ଎౓Λ཈੍͢Δ੍ޚΛߦ͍ͬͯΔɻͦ͜ͰɼԣՃ
଎౓ ay ͱϤʔϨʔτ γ ͷ྆ํΛ੍ޚ͢Δ৽͍͠෺ཧ
ྔD∗[1]Λ (16)ࣜͰఆٛ͢Δɻ͜͜Ͱ d͸ԣՃ଎౓ͱ
ϤʔϨʔτͷ࿨ΛٻΊΔࡍɼ֤ม਺ʹ͚ͭΔॏΈ܎਺
Ͱ͋Δɻ
D∗ = day + (1− d)V γ (0 ≤ d ≤ 1) (16)
ԣՃ଎౓ ay = V˙ β + V (β˙ + γ)ΑΓɼ(16)ࣜ͸ (17)ࣜ
ͰදͤΔɻ
D∗ = d(V˙ β + V (β˙ + γ)) + (1− d)V γ
= Cpxp +Dphp (17)
Cp =
⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎣
−d P1
mV
−d
(
V +
P2
mV
)
+ V
dKF
m
dKR
m
⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎦
T
Dp =
⎡
⎢⎢⎣
0
d
m
0
⎤
⎥⎥⎦
T
ं྆ͷنൣϞσϧΛ (18)ࣜͰࣔ͢ɻ
x˙ref = Arefxref +Brefuref
yref = Crxref
}
(18)
ं྆Ϟσϧͷग़ྗਪఆ஋ Dˆ∗ ͱنൣϞσϧͷग़ྗ D∗r
ͱͷޡࠩ eΛ (19)ࣜͰఆٛ͢Δɻ
e = Dˆ∗ −D∗r = Cpxp +Dphp −D∗r (19)
֦େͨ͠ঢ়ଶม਺ xa=[xp z]Tɼೖྗ ua=urͱ͢Δͱɼ
x˙a=Aaxa +Baua + EaD
∗
r +Hahp
=
[
Ap 0
Cp 0
]
xa+
[
Bp
0
]
ua+
[
0
−1
]
D∗r+
[
0
Dp
]
hp (20)
༩͑ΒΕ֦ͨେܥΛ༻͍ͯɼ੍ޚೖྗͰ͋Δޙྠૢ଩
ࢦఆ஋ ur Λߏங͢Δɻ
ur = K1xp +K2
∫ t
0
edτ +K3xref (21)
͜͜ͰɼK1,K2,K3͸ͭ͗ͷ̎࣍ܗࣜධՁؔ਺ J Λ࠷
খʹ͢Δ࠷ద੍ޚήΠϯͰ͋Δɻ
J =
∫ ∞
0
(
qe2(t) + ru˙2r(t)
)
dt (22)
K1,K2,K3ɼ࣍ͷϦΧονํఔࣜΛղ͘͜ͱʹΑΓٻ
ΊΔɻ
AT1 P11+P11A1+Q1−P11B1r−1BT1 P11=0 (23)
AT1 P12+P11A2+P12Ar−P11B1r−1BT1 P12=0 (24)
[K1 K2] = −r−1
[
BTp dDp
]
P11 (25)
K3 = −r−1
[
BTp dDp
]
P12 (26)
3
Fig 3: D∗model following control system
͜͜Ͱɼq ≥ 0, r > 0
A1=
[
Ap 0
Cp 0
]
, B1=
[
Bp
0
]
, Q1=
[
0 0
0 q
]
, A2=
[
0
Cr
]
6 ॏΈ܎਺ d஋ͷઃܭ
D∗ ੍ޚͷॏΈ܎਺ d஋͸ɼԣ׈Γ֯ɼϤʔϨʔτ
ͷͲͪΒʹ΋গͣͭ͠ޮՌ͕͋Δ d = 0.5ʹઃఆ͞Ε
͍ͯͨ [3]ɻΑΓૢॎ҆ఆੑΛߴΊΔʹ͸ɼ௨ৗ࣌ʹ͸
ϤʔϨʔτԠ౴ɼۓٸ࣌ʹ͸ԣՃ଎౓Ԡ౴ͱं྆ͷۓ
ٸঢ়گΛ؍࡯͠ͳ͕ΒɼͦΕͧΕͷԠ౴Λվળ͢Δඞ
ཁ͕͋Δɻβ ͷมԽΛ؍࡯͢Δ͜ͱͰɼंମͷۓٸঢ়
(a) β˙
(b) d Value
Fig 4: Relations of the diﬀerential of slip angle and
the value of d
ଶΛ೺Ѳ͢Δ͜ͱ͕ՄೳͱͳΔɻͦ͜Ͱɼβ ͷมԽ஋
Ͱ͋Δ β˙ͷ஋Λ؍࡯͠ɼͦͷมԽʹ߹Θͤͯɼຊݚڀ
Ͱ͸ɼd = 0.1ɼ0.5ɼ0.8ͷ̏ͭͷ஋Λ੾Γ׵͑Δɻԣ
׈Γ֯ͷมԽ͕গͳ͍৔߹ɼ௨ৗͷӡసঢ়ଶͰ͋Δɻ
ͦͷͨΊɼϤʔϨʔτΛॏࢹ੍ͨ͠ޚΛߦ͏ඞཁ͕͋
ΓɼॏΈ܎਺ d஋Λ 0.1ͱ͢Δɻԣ׈Γ֯ͷมԽ͕ඇ
ৗʹେ͖͍ͱ͖ɼةݥͳঢ়ଶͰ͋Δͱ͍͑Δɻͦͷͨ
ΊɼԣՃ଎౓Λॏࢹ੍ͨ͠ޚ͕ඞཁͱͳΓɼॏΈ܎਺
d஋Λ 0.8ʹ੾Γ׵͑ΔɻΑΓૢॎ҆ఆੑΛ޲্ͤ͞
ΔͨΊɼԣ׈Γ͕֯มԽ͸গ͠ੜͨ࣌͡఺ͰॏΈ܎਺
d஋Λ 0.5ʹ੾Γ׵͑Δɻͦͷ༷ࢠΛ Fig. 4ʹࣔ͢ɻ
7 ਺஋ྫ
D∗੍ޚΛ༻͍ͨΞΫςΟϒૢ଩੍ޚଇͷ༗ޮੑΛ֬
ೝ͢ΔͨΊɼεϓϦοτ࿏໘΍ԣ෩ΛՃ͑ͨ৔߹ʹͭ
͍ͯ਺஋γϛϡϨʔγϣϯΛߦ͏ɻنൣϞσϧ͸ס૩
࿏໘Λ૸ߦ͍ͯ͠Δ΋ͷͱ͢ΔɻFig. 5ʹࣔ͢࿏໘Λ
૸ߦ͢Δ΋ͷͱ͢Δɻ໨ඪيಓ͸௚ઢͰ͸ͳ͘ɼΧʔ
ϒΛඳ͍͍ͯΔɻԣ෩͸ɼελʔτ͔Β 3ඵޙɼ3ඵ
ؒɼԣ෩͕ਐߦํ޲ࠨଆ͔Βਧ͍͍ͯΔ΋ͷͱ͢Δɻ
εϓϦοτ࿏໘͸ɼਐߦํ޲ӈଆ͕ס૩࿏໘ɼࠨଆ͕
ೞΕͨ࿏໘ͱ͢ΔɻͦΕͧΕͷ৚݅ʹ͓͍ͯɼd஋Λ
Fig 5: Condition of numerical simulation
0.1ɼ0.5ɼ0.8ͱݻఆͨ͠৔߹ͱঢ়گʹԠͯ͡੾Γ׵͑ͨ
৔߹ʹ͍ͭͯɼ૸ߦيಓɼ֤ύϥϝʔλͰ͋ΔԣՃ଎
౓ ayɼϤʔϨʔτ γɼFig. 6ʹࣔ͢ɻ
Table 1: Trajectories and various parameters
Line Type Width Color
Reference solid 10 Purple
d = 0.1 broken 6 Blue
d = 0.5 dotted 6 Green
d = 0.8 chain 6 Red
Switching d solid 6 Cyan
نൣϞσϧ͸ס૩࿏໘Λ૸ߦ͍ͯ͠Δɻ͔͠͠ɼ࣮
ࡍͷ૸ߦ࿏໘͸εϓϦοτ࿏໘Ͱ͋Δɻͦͷ݁Ռɼ੍
ޚ͠ͳ͍৔߹͸ɼίʔεΛେ͖͘֎Ε͍ͯΔɻͦ͜Ͱɼ
ॏΈ܎਺Λ d = 0.1, 0.5, 0.8ɼdΛ੾Γ׵͑ͯޙྠૢ଩
֯Λઃܭ͢ΔɻϤʔϨʔτͱԣՃ଎౓ͷ݁ՌΑΓɼ࿏
໘ঢ়گ͕มԽͨͨ͠ΊɼͲͷ৔߹΋نൣϞσϧʹ௥ै
4
(a) Lateralacceleration responses
(b) Rear steering angle
(c) d Values
Fig 6: Road surface condition is not uniform with
sidewind
͍ͯ͠ͳ͍ɻ͔͠͠ɼϤʔϨʔτͷඍ෼஋ʹԠ͡ɼd஋
Λ 0.1ɼ0.5ɼ0.8ʹ੾Γ׵͑ͨ͜ͱʹΑΓɼϤʔϨʔτͱ
ԣՃ଎౓ͷͲͪΒ΋ɼنൣϞσϧͱं྆Ϟσϧͷग़ྗ
ʹੜ͡ΔࠩΛখ͘͢͞Δ܏޲ʹ͢Δ͜ͱ͕Ͱ͖ͨɻ·
ͨɼॏΈ܎਺Λݻఆʹͨ͠৔߹ʹൺ΂ɼॏΈ܎਺Λ੾
Γ׵͑ͨ৔߹ͷ΄͏͕ɼΑΓখ͍͞ޙྠૢ଩֯Ͱنൣ
Ϟσϧʹ௥ैͰ͖Δ͜ͱ͸֬ೝͰ͖ͨɻैͬͯɼD∗੍
ޚͷॏΈ܎਺ d஋ʹΑΓɼD∗ ͸ԣՃ଎౓ॏࢹɼϤʔ
Ϩʔτॏࢹͷ੍ޚΛ੾Γ׵͑ͨ͜ͱʹΑΓՄೳʹͳͬ
ͨɻ͜ΕʹΑΓɼࠓճఏҊͨ͠ख๏͸༗ޮͳ΋ͷͰ͋
Δͱ͍͑Δɻ
8 ·ͱΊ
D∗੍ޚΛ༻͍ͯΞΫςΟϒޙྠૢ଩੍ޚଇΛಋग़͠
ͨɻD∗੍ޚʹ༻͍ΔॏΈ܎਺ d஋Λɼঢ়گʹԠͯ͡੾
Γ׵͑ɼԣ෩ɼ࿏໘ঢ়گͷมԽͳͲɼ֎ཚʹରԠͨ͠
৽͍͠ D∗ ੍ޚଇͷߏஙΛߦͬͨɻঢ়گʹԠͯ͡ d஋
Λ੾Γ׵͑Δ͜ͱʹΑΓɼيಓ௥ै͕ՄೳʹͳΔ͜ͱ
Λݕূ͢ΔͨΊɼεϓϦοτ࿏໘΍ԣ෩ΛՃ͑ͨ৔߹
ʹ͍ͭͯɼγϛϡϨʔγϣϯΛߦͬͨɻͦͷ݁Ռɼԣ
׈Γ֯ͷඍ෼஋ʹԠͯ͡ɼd஋Λ 0.1ɼ0.5ɼ0.8ͱ੾Γ
׵͑Δ͜ͱʹΑΓ໨ඪيಓʹ௥ैͤ͞Δ͜ͱ͕Մೳͱ
ͳͬͨɻ
͜ΕʹΑΓɼࠓճఏҊͨ͠ख๏͸༗ޮͳ΋ͷͰ͋Δ
ͱ͍͑Δɻࠓޙ͸ɼεϓϦοτ࿏໘͔ΒೞΕͨ࿏໘΁
࿏໘ঢ়گ͕มԽ͠ɼ͞ΒʹٸϒϨʔΩ΍ɼٸϋϯυϧɼ
ڧ෩ͳͲ͞Βʹةݥͳঢ়گԼͰ΋ɼ͜ͷख๏ͷ༗ޮੑ
Λݕূ͍͖͍ͯͨ͠ɻ
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